A proposal for a possible role of nucleosome positioning in the evolutionary adjustment of introns.
1. Prokaryotes and yeast have mostly intronless genes, whereas the presence of a large number of extended introns are characteristic of the genes of of multicellular eukaryotic organisms which, however, as an exception also have a few intronless genes. 2. According to the current view, the lack of introns in prokaryotic organisms and yeast is due to the selective pressure of a short cell division time. On the other hand, the presence of introns in multicellular eukaryotic organisms is explained by the lack of selective forces against them. 3. In the present hypothesis it is proposed that introns were used as tools in the course of evolution for the organization of eukaryotic genes within the repeating units of nucleosomes, since the distinct DNA conformations of the nucleosome core particle and of the linker region, respectively, represent a constraint for the positioning of genes. 4. Recently it was shown that initiation of transcription is inhibited when the promoter sequence is within a nucleosome. 5. Since the nucleosomal organization of DNA leads to a severely deformed DNA helix and recognition of sequences by regulatory proteins is likely to depend on the conformation of the double helix, it is postulated that for the different sizes of eukaryotic genes which have to be organized within repeating units of nucleosomes, introns provided the flexibility of adjustment for the positioning of regulatory sequences, by drifting in length, sequence and position.